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4. SIGNAL LEDS
@ W Key

LEDon Terminal Meanin
T 2 1 — board Symbols 9
L M 14J M 72 alarm active (the alarm can be
(R) Red identified by the type of flashing,
see the table of alarms)
(Y) Yel- @ steam production in progress(LED
low always on 100% production, 2
flashes 20%, 3 flashes 30%, ...)
(G)eiref % 24 Vac power connected

Diagrams describing the flashes

1) Steam production: yellow LED - Temporary production (“short flashes”)
PRODUZIONE on

<1%
OFF
oN 1 1 1 1 1 1 1 time
1-19% 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ
OFF
time
oN "2 12 12 12 12 12
20-29% 3s 3s 3s 3s 3s
OFF
: time
oN s 9 1 H 9 1 5 9
90-99% 3s 3s
OFF
s tim

2) Steam production: yellow LED - Steady production (“long flashes”)

PRODUZIONE oy
<1%
OFF
time
ON 1 2 1 2 1 2 1 2
20-29% 3s 3s 3s
OFF — — —
o time
ON L1 L2 3 4 5 6 7 8 9 1
90-99% l 3s
OFF o,
A i
ON
100%
OFF
time

1si1si1s!1s!1s

Fast flash: 0.2 seconds ON and 0.2 seconds OFF; Slow flash: 1 second ON and 1 second OFF
Each set of impulses is separated from the next by a 3 second pause, to allow the user to count the impul-
ses in each set: this allows the instant steam production to be identified.
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5. USERTERMINAL (CODE CPYTERMO0O00)

The CPY board - via terminal J1 - can be connected to the CPY terminal (CAREL code CPYTERMO000) for
displaying the status and alarms relating to the board and setting the operating parameters (useful for
service or maintenance).

«o - humiSteam

B ws/em sec 4
K/ ) °C

Attention: the softwares of CPY* and CPYTERM* must match each other, i.e. the 8th digits of the respective
codes must be equal. In case there is no match, some parameters di CPY* might not be accessible. In such
a case, at the switch-on the red led of CPY* will remain lit for 5 seconds after the software release of CPY*
is shown and the following error message will be displayed: "X - Y’, where “X"and "Y" are the 2 different 8th
digits. Refer to the after-sales service.

Symbols on the terminal

dra@im  manual cylinder drain kg/h steam flow-rate (international system, default)

% power supply (green LED) set parameter programming in progress (parameter
setup)

@ humidifier % maintenance request (alarm in progress) or

operating (yellow LED) display alarm log (HYS)

. 3 digits, after 999 the display shows 100 to indicate
alarm (red LED, not flashing) BEB 1000 (three digits plus a point at the top between
the first and second digit are displayed).

pS/cm conductivity value

S€C  timein seconds Vg foam in the cylinder

A instant current in amperes (’" foam in the cylinder

h hours s2080.0 water present

% ' T
steam production as a per- cylinder water drain in progress
centage of rated capacity \IT\

Keypad

tasto function

Esc return to the previous display

?UP

from the main screen: display the humidification values (current, conductivity,....),
from the list of parameters: circular navigation of the parameters and set the values

* DOWN | from the main screen: display the humidification values (current, conductivity....),

from the list of parameters: circular navigation of the parameters and set the values

(.l ENTER | for 2 seconds: access the list of parameters
(€ PRG) | from the list of parameters: select and confirm (like the “Enter” key on a computer keyboard)
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Main display (parameter PO)

The display normally shows the current steam production (kg/h, basic display).
To display other values, press UP or DOWN and scroll the following list:
current (A)
. supply water conductivity (US/cm)
« cylinder hourcounter (h)
input signal (0-100%, or ON/OFF if A0=0)
-+ maximum steam production control (parameter P0) (*)
access alarm log (HISRY) (+%)
To return to the basic display, press ESC.
Parameter CO can be used to change the value of the basic display (default: current steam production).
(*) To modify the maximum steam output (PO) press:
ENTER (display: S€b)
UP or DOWN to set the production as a percentage (from 20 to100%)
ENTER to confirm the new value
Press ESC to return to the main screen
Parameter PO can also be accessed from the list of parameters.
(**) To display the alarm log (HIS) press:
ENTER (the most recent alarm is shown)
UP or DOWN to scroll the list of alarms in chronological order
Press ESC to return to the main screen. To delete the list of alarms press UP and DOWN for 5 seconds (inside
the alarm log), when the list has been reset the display will show 'res.

Manually drain the water in the cylinder

Partial drain: press UP and DOWN together for 5 seconds (the message on the display dr’indicates the
function has been activated). Then hold the two buttons for the required drain time. To stop, release the
buttons.

Totaldrain: switch on the humidifier while holding UP and DOWN for 5 seconds until the cylinder drain
symbol is displayed. The function will start when the model of unit is no longer displayed (the message on
the display ‘dr'alternating with ‘tot’indicates the function has been activated). To stop the function before
completion press ESC for 5 seconds.

Reset cylinder hour counter

- access parameter dA’
- press UP & DOWN for 5 seconds
When the counter has been reset, the display shows 'res.

Accessing and setting the parameters
The configuration parameters are used to select and control the functions and the status of the humidifier.
From the main screen press:
ENTER for 2 seconds, enter the password 77 using the UP or DOWN button,
ENTER to confirm and access the list of parameters,
UP or DOWN to scroll the list cyclically,
ENTER to select a parameter (display: ‘set’),
UP to modify (increase) the value of the parameter. To scroll the values faster press UP together with
DOWN,
DOWN: as for UP to decrease the value
ENTER to save the new value and return to the list of parameters, or ESC to return to the list without
saving the new value,
Press ESC to return to the main screen.
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6. CONFIGURATION PARAMETERS

Basic parameters UoM| range | def | note
PO maximum production (see prev. page “main display”) % [20to100| 100
AQ operating mode: 0= ON/OFF control; 1= proportional - Oto1 1
Al unit of measure: 0= kg/h; 1= Ib/h - 0to1 0
A2 type of production request signal (the parameter can be displayed when A0=1):| - Tto4 1
1=0t010V;2=2t0 10V;3=01t0 20 mA; 4=4t0 20 mA
o value normally displayed - Tto5 2
1= input/control signal; 2= steam prod.; 3= hour counter; 4= conductivity; 5=
current
Advanced parameters UoM | range | def |note
b1 optional functions (see following paragraph) - 0to127 | 0O
b2 off delay time s 0to120 | O
b4 water conductivity pS/cm | 0to 1250 | 0O
0= automatic measurement; >0 = conductivity forced by b4
b5 conductivity pre-alarm threshold (¥) uS/cm | 0 to 2000 | 1500
b6 conductivity alarm threshold (*) uS/cm | 0 to 2000 | 2000
b7 foam control threshold % 0to 100 | 50

0= no foam detection; 1= max. foam detection sensitivity; 100= min. foam detec-
tion sensitivit

b8 conductivity control inside the cylinder in steady operation compared to ra- % | 50to0200 | 100
ted value (less than 100%: the conductivity increases)

b9 adjust duration of the drain to dilute cycle % | 50t0200 ]| 100

bb cylinder maintenance limit time (in hours): h | 0to 4000 | 3000
0= the cylinder life alarm “CY" and maintenance required alarm “Mn"are not
shown. (*)

bE time limit between two periodical drain cycles (available only if the periodical h 110240 | 24
drain is enabled, 64 set for b1)

bF days delay for drain due to inactivity (not available if the drain due to inactivity has days | 1t0199 | 3

been disabled, 8 set for b1)
(*) after 999 the display shows 100 to indicate 1000 (three digits plus a point at the top between the first and second digit
are displayed).

Serial connection parameters (active when restarted) UoM | range | def | note
a3 serial address - 1t0207] 1
4 baud rate: 0= 9,600, 1=19,200 - 0to 1l 0
C5 supervisor: frame (character bits, parity, stop bits) - Oto11 0

0=8N2 1=8N,1 2=8E2 3=8F1 4=802 5=80,1
6=7N2 7=7N1 8=7E2 9=7E1 10=7,02 11=701

@) serial response transmission delay ms |0to199| 0
7 protocol: 0= CAREL supervisor; 1=Modbus® - 0to1 0
Display-only parameters UoM | range |def note
di display external request signal (only if AO=1) % |00to100| -
d3 display instant steam flow-rate (instant value) kg/h |00t0199| -
ds supply water conductivity (¥) uS/cm | 0to 1500 | -
d6 current A 00to199| -
d7 display maximum production (corresponding to value set for PO) kg/h |00to199| -
do rated steam production kg/h |00to199| -
dA cylinder hour counter (can be reset) h

db unit hour counter (cannot be reset, read only) h

(*) after 999 the display shows 100 to indicate 1000 (three digits plus a point at the top between the first and second digit
are displayed).
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b1 |Status of alarm |Drain for di- | Drainif new request |Total drain dueto |Display Alarm relay Periodical
relay with “CY” |lution with |<2/3 currentrequest |inactivity “CL"&"“CP" |activated if.. |total
alarm contactor alarms drain
0 (def) |OFF open YES ON (bF) ON alarms active OFF
1 ON open YES ON (bF) ON alarms active OFF
2 OFF closed YES ON (bF) ON alarms active OFF
3 ON closed YES ON (bF) ON alarms active OFF
4 OFF open NO ON (bF) ON alarms active OFF
5 ON open NO ON (bF) ON alarms active OFF
6 OFF closed NO ON (bF) ON alarms active OFF
7 ON closed NO ON (bF) ON alarms active OFF
8 OFF open YES OFF ON alarms active OFF
9 ON open YES OFF ON alarms active OFF
10 OFF closed YES OFF ON alarms active OFF
11 ON closed YES OFF ON alarms active OFF
12 OFF open NO OFF ON alarms active OFF
13 ON open NO OFF ON alarms active OFF
14 OFF closed NO OFF ON alarms active OFF
15 ON closed NO OFF ON alarms active OFF
16 OFF open YES ON (bF) OFF alarms active OFF
17 ON open YES ON (bF) OFF alarms active OFF
18 OFF closed YES ON (bF) OFF alarms active OFF
19 ON closed YES ON (bF) OFF alarms active OFF
20 OFF open NO ON (bF) OFF alarms active OFF
21 ON open NO ON (bF) OFF alarms active OFF
22 OFF closed NO ON (bF) OFF alarms active OFF
23 ON closed NO ON (bF) OFF alarms active OFF
24 OFF open YES OFF OFF alarms active OFF
25 ON open YES OFF OFF alarms active OFF
26 OFF closed YES OFF OFF alarms active OFF
27 ON closed YES OFF OFF alarms active OFF
28 OFF open NO OFF OFF alarms active OFF
29 ON open NO OFF OFF alarms active OFF
30 OFF closed NO OFF OFF alarms active OFF
31 ON closed NO OFF OFF alarms active OFF
32 OFF open YES ON (bF) ON no alarms OFF
33 ON open YES ON (bF) ON no alarms OFF
34 OFF closed YES ON (bF) ON no alarms OFF
35 ON closed YES ON (bF) ON no alarms OFF
36 OFF open NO ON (bF) ON no alarms OFF
37 ON open NO ON (bF) ON no alarms OFF
38 OFF closed NO ON (bF) ON no alarms OFF
39 ON closed NO ON (bF) ON no alarms OFF
40 OFF open YES OFF ON no alarms OFF
41 ON open YES OFF ON no alarms OFF
42 OFF closed YES OFF ON no alarms OFF
43 ON closed YES OFF ON no alarms OFF
44 OFF open NO OFF ON no alarms OFF
45 ON open NO OFF ON no alarms OFF
46 OFF closed NO OFF ON no alarms OFF
47 ON closed NO OFF ON no alarms OFF
48 OFF open YES ON (bF) OFF no alarms OFF
49 ON open YES ON (bF) OFF no alarms OFF
50 OFF closed YES ON (bF) OFF no alarms OFF
51 ON closed YES ON (bF) OFF no alarms OFF
52 OFF open NO ON (bF) OFF no alarms OFF
53 ON open NO ON (bF) OFF no alarms OFF
54 OFF closed NO ON (bF) OFF no alarms OFF
55 ON closed NO ON (bF) OFF no alarms OFF
56 OFF open YES OFF OFF no alarms OFF
57 ON open YES OFF OFF no alarms OFF
58 OFF closed YES OFF OFF no alarms OFF
59 ON closed YES OFF OFF no alarms OFF
60 OFF open NO OFF OFF no alarms OFF
61 ON open NO OFF OFF no alarms OFF
62 OFF closed NO OFF OFF no alarms OFF
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b1 |Status of alarm |Drain for di- | Drainif new request |Total drain dueto |Display Alarm relay Periodical
relay with “CY” |lution with |<2/3 currentrequest |inactivity “CL"&"“CP" |activated if.. |total
alarm contactor alarms drain

63 ON closed NO OFF OFF no alarms OFF

64 OFF open YES ON (bF) ON alarms active ON (bE)
65 ON open YES ON (bF) ON alarms active ON (bE)
66 OFF closed YES ON (bF) ON alarms active ON (bE)
67 ON closed YES ON (bF) ON alarms active ON (bE)
68 OFF open NO ON (bF) ON alarms active ON (bE)
69 ON open NO ON (bF) ON alarms active ON (bE)
70 OFF closed NO ON (bF) ON alarms active ON (bE)
71 ON closed NO ON (bF) ON alarms active ON (bE)
72 OFF open YES OFF ON alarms active ON (bE)
73 ON open YES OFF ON alarms active ON (bE)
74 OFF closed YES OFF ON alarms active ON (bE)
75 ON closed YES OFF ON alarms active ON (bE)
76 OFF open NO OFF ON alarms active ON (bE)
77 ON open NO OFF ON alarms active ON (bE)
78 OFF closed NO OFF ON alarms active ON (bE)
79 ON closed NO OFF ON alarms active ON (bE)
80 OFF open YES ON (bF) OFF alarms active ON (bE)
81 ON open YES ON (bF) OFF alarms active ON (bE)
82 OFF closed YES ON (bF) OFF alarms active ON (bE)
83 ON closed YES ON (bF) OFF alarms active ON (bE)
84 OFF open NO ON (bF) OFF alarms active ON (bE)
85 ON open NO ON (bF) OFF alarms active ON (bE)
86 OFF closed NO ON (bF) OFF alarms active ON (bE)
87 ON closed NO ON (bF) OFF alarms active ON (bE)
88 OFF open YES OFF OFF alarms active ON (bE)
89 ON open YES OFF OFF alarms active ON (bE)
90 OFF closed YES OFF OFF alarms active ON (bE)
91 ON closed YES OFF OFF alarms active ON (bE)
92 OFF open NO OFF OFF alarms active ON (bE)
93 ON open NO OFF OFF alarms active ON (bE)
94 OFF closed NO OFF OFF alarms active ON (bE)
95 ON closed NO OFF OFF alarms active ON (bE)
96 OFF open YES ON (bF) ON no alarms ON (bE)
97 ON open YES ON (bF) ON no alarms ON (bE)
98 OFF closed YES ON (bF) ON no alarms ON (bE)
99 ON closed YES ON (bF) ON no alarms ON (bE)
100 OFF open NO ON (bF) ON no alarms ON (bE)
101 ON open NO ON (bF) ON no alarms ON (bE)
102 OFF closed NO ON (bF) ON no alarms ON (bE)
103 ON closed NO ON (bF) ON no alarms ON (bE)
104 OFF open YES OFF ON no alarms ON (bE)
105 ON open YES OFF ON no alarms ON (bE)
106 OFF closed YES OFF ON no alarms ON (bE)
107 ON closed YES OFF ON no alarms ON (bE)
108 OFF open NO OFF ON no alarms ON (bE)
109 ON open NO OFF ON no alarms ON (bE)
110 OFF closed NO OFF ON no alarms ON (bE)
111 ON closed NO OFF ON no alarms ON (bE)
112 OFF open YES ON (bF) OFF no alarms ON (bE)
113 ON open YES ON (bF) OFF no alarms ON (bE)
114 OFF closed YES ON (bF) OFF no alarms ON (bE)
115 ON closed YES ON (bF) OFF no alarms ON (bE)
116 OFF open NO ON (bF) OFF no alarms ON (bE)
117 ON open NO ON (bF) OFF no alarms ON (bE)
118 OFF closed NO ON (bF) OFF no alarms ON (bE)
119 ON closed NO ON (bF) OFF no alarms ON (bE)
120 OFF open YES OFF OFF no alarms ON (bE)
121 ON open YES OFF OFF no alarms ON (bE)
122 OFF closed YES OFF OFF no alarms ON (bE)
123 ON closed YES OFF OFF no alarms ON (bE)
124 OFF open NO OFF OFF no alarms ON (bE)
75 ON open NO OFF OFF no alarms ON (bE)
126 OFF closed NO OFF OFF no alarms ON (bE)
127 ON closed NO OFF OFF no alarms ON (bE)
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7. CONTROLLING THE BOARD VIA NETWORK

The variables shown in the list are only some of the total variables available. DO NOT CONFIGURE VA-
RIABLES THAT ARE NOT SHOWN IN THE TABLE, OTHERWISE THE OPERATION OF THE HUMIDIFIER MAY BE
AFFECTED.

NOTE: The software release is made up of 4 digits and is shown on the sticker on the back of the controller.
For example, the code “1.080" indicates: hardware release “1.0"and software release “8.0". Make sure the
correct network address has been set for parameter C3 (internal variable 113) before setting the address

of the CPY controllers. Each humidifier is configured by default with address 1, two units cannot have the
same address.

upr )
“CAREL - Modbus® | analogue variables* (Modbus®: REGISTERS)
3 param. d9: rated capacity in kg/h (see the table of parameters)
4 param. d7: maximum production in kg/h (see the table of parameters)
14 param. d1: control signal from external controllersee paragraph “controlling production
using integer variables 162 and 163, read-only. Format " #### = #i### (0%-100%, step 1%)"
15 param. d3:instant steam flow-rate in kg/h; read-only. Format “#### = #### (100 = 100
kg/h)"
30 param. d6: current (A); read-only. Format "#### = #it## (16 = 16a)".

*The data from the controller should be interpreted with a decimal point. E.g.: var. 3=150 means 15.0 kg/h

IIIII
CAREL | Modbus®
1 256 | param. PO: maximum production (see the table of parameters)

integer variables (Modbus®: REGISTERS)

2 257 | param. AQ: operating mode (see the table of parameters)

3 258 |param. Al:unit of measure (see the table of parameters)

4 259 | param. A2: type of production request (see the table of parameters)

5 260 | param. b1:additional functions (see the table of parameters)

6 261 | param. b2: off delay time (see the table of parameters)

7 262 | param. b4: water conductivity (see the table of parameters)

8 263 | param. b5: conductivity pre-alarm threshold (see the table of parameters)

9 264 | param. b6: conductivity alarm threshold (see the table of parameters)

10 265 | param. b7: foam control threshold (see the table of parameters)

11 266 | param. b8: conductivity control inside the cylinder in steady operation compared to rated

value

12 267 | param. CO: rated value displayed (see the table of parameters)

13 268 | param. C3: serial port address (see the table of parameters)

14 269 | param. C4: baud rate (see the table of parameters)

15 270 | param. C5: supervisor: frame (see the table of parameters)

16 271 | param. Cé: serial response transmission delay (see the table of parameters)

17 272 | param. b9: reduce duration of drain to dilute cycle (see the table of parameters)

18 273 | param. bb: cylinder maintenance limit time in hours (see the table of parameters)

19 274 | param. bE: time limit between two periodical drain cycles (see the table of parameters)
20 275 | param. bF: days delay for drain due to inactivity (see the table of parameters)
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46 301 | humidifier status (read-only)0 = not active (no request, shutdown or disabled); 1 = start
evaporation cycle; 2 = water fill in progress; 3 = evaporation in progress ; 4 = AFS drain ;

5 = water drain (to dilute or manual); 6 = end of water drain; 7 = complete drain for long
inactivity; 8 = complete drain from manual or network control; 9 = no water manage-
ment; 10 = pre-wash; 11 = periodical drain

47 302 | type of humidification stage (read-only) O = not active; 1 = soft start; 2 = start of steady
production the reduced production; 3 = steady production; 4 = reduced production; 5, 6,
7 = soft start

49 304 | param. d5: conductivity pre-alarm threshold [uS/cm] read-only, see the table of parame-
ters

54 309 |param. db: unit hour counter (not resettable, see the table of parameters)

55 310 | param. dA: cylinder hour counter (resettable, see the table of parameters)

62 317 | controls via RS485 ; bit 0: reset alarm log; bit 1: reset counter dA; bit 2: production request
via variable 163; bit 3: pre-wash; bit 4: reset active alarms. Except for bit2, the others are
always read as 0. On power-up, all the bits are equal to 0.

63 318 | production reguest via network (when 162 bit2 = 4) (0%-100%, step 1%).

67 322 | param.c7 (see the table of parameters)

84 339 |alarms with shutdown (read-only) bit n=0 alarm not active, bit n=1 alarm active. See table
of alarms: bit 0: alarm Mn; bit 1: alarm EG; bit 2: alarm ET; bit 3: alarm EO; bit 4: alarm EH; bit
5:alarm EP; bit 6: not used; bit 7: not used.

85 340 | alarms with disabling (read-only) bit n=0 alarm not active, bit n=1 alarm active. See table
of alarms: bit 0: alarm EU (automatic reset); bit 1: alarm E3; bit 2: alarm EF (automatic reset);
bit 3: alarm Ed; bit 4: not used; bit 5: not used; bit 6: not used; bit 7: not used.

86 341 |warnings (read-only) bit n=0 alarm not active, bit n=1 alarm active. See table of alarms: bit
0: pre-alarm CY; bit1: warning Ec; bit 2: pre-alarm EA; bit 3: pre-alarm CP; bit 4: pre-alarm
CL; bit 5, bit 6, bit 7: not used

“D" digital variables (Modbus®: COILS)

CAREL - Modbus®

1

humidifier disabled by remote ON/OFF (terminals M2.4 M2.5) read-only

disabling control signal: D2=1 => CPY disabled; D2=0 => CPY enabled (similar to

2 remote ON/OFF)

3 humidifier ready and awaiting request (read-only)

4 contactor status: 0 = open, 1 = closed (read-only)

5 status of 24 Vac drain output: 0 = no drain, 1 = drain (read-only)

6 status of drain relay output: 0 = no drain, 1 = drain (read-only)

7 cumulative alarm relay: 0 = not energised, 1 = energised (read-only)

8 status of 24 Vac fill output: 0 = no fill, 1 = fill (read-only)

10 high water level: 0 = probes not activated, 1 = probes activated (read-only)

17 manual drain control: 0 = not active, 1 = active; if set to 1 via the network, the drain will
be performed until maximum time or variable 'D17"is reset

19 CPY terminal connected and on-line: 0 = not on-line, 1 = on-line (read-only)
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Controlling production using variables 162 and 163

1. Via network, immediately after start-up, set D2 = 0 (D2 does not need to be set again if the board is not
switch off).

2. Set 12 = 0 for ON/OFF control (A0 = 0), 12 = 1 for proportional control (A0 = 1)

3. Set 162 = 4 to send the request via variable 163. If AO=0, if 163 <50: OFF; if 163>51: ON

4. Write the production request to variable 163, format 000 to 100 (0% to 100%).

Loss of network communication

If there is a loss in network communication, CPY stops the KUE unit by opening the contactor; CPY then
goes into standby, without producing steam, and alarm E3 is displayed. Steam production resumes as
follows:

+ Communication is restored with the external controller: CPY automatically responds to the request from
the external controller, and alarm E3 disappears.

- CPY s switched off and on again: CPY responds to the request from the external controller (if communi-
cation has been restored) or from the external signal (0-10V, 4-20 mA, etc.) sent to terminals M2:1-2-3.In
this way, if communication with the external controller is interrupted, steam production can be started
again by switching CPY off an on again and sending the request using an external signal, 0-10V (4-20
mA, etc).

Modbus® protocol on the CPY boards

The Modbus® protocol can be selected using parameter C7 (see “Serial connection parameters”).

Chapter 7 shows a list of variables and the corresponding addresses.

For multiple read/writes, the maximum number of “Register” or “Coil" variables is 20.

The following functions are available:

« MB_READ_COIL_STATUS 1: used to request the status (ON or OFF) of a certain number of “Coil”variables
(binary, 1 bit), starting from the specified address. Broadcast mode is not allowed.

« MB_READ_INPUT_STATUS  2: operationally identical to the above.

« MB_READ_HOLDING_REG  3: used to request the value of a consecutive block of “Register”variables (nu-
meric, 16 bit). Broadcast mode is not allowed.
MB_READ_INPUT_REG 4: operationally identical to the above.

« MB_FORCE_SINGLE_COIL  5: used to set the status of an individual “Coil" variable (binary, 1 bit) to ON or
OFF (specifying the address of the bit in question). Broadcast mode is allowed.

« MB_PRESET_SINGLE_REG 6: used to set the value of an individual “Register” variable (numeric, 16 bit).
Broadcast mode is allowed.

« MB_FORCE_MULTIPLE_COIL  15: used to set the status of a consecutive block of “Coil”variables (binary, 1
bit) (specifying the number of bits and number of bytes). Broadcast mode is allowed

« MB_PRESET_MULTIPLE_REG  16: used to set the value of a consecutive block of “Register”variables (nume-
ric, 16 bit). Broadcast mode is allowed.

Exceptions managed

01 illegal function
02 illegal data address
03 illegal data value
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8. ADVANCED FUNCTIONS

Reset: cylinder hour counter “dA’, active alarms and alarm log
The counter can be reset via terminal M2.7, or via network or from the terminal.
The cylinder hour counter "dA" must be set to zero when changing cylinder to ensure rapid restart.

The unit hour counter “db” cannot be set to zero, because it records the total life of the unit.

Reset alarms and hour counter dA via terminal M2.7
Short-circuit M2.7 with terminal M2.5 using a voltage-free contact, observing the following times:

mode: reset alarms only, no reset cylinder hour counter dA
M2.7: ON = closed; OFF = open

M27 /@

ON

LED OFF LED ON.

I
0 5s 10s

(D Opening after 5 seconds and before the 10 second limit: reset (not counter dA); after 5 seconds the red
LED stays on steady to await the opening of the contact.

mode: no reset alarms, only reset cylinder hour counter dA
M2.7: ON = closed; OFF = open

M2.7 LED BIiNK\NG /
ON

LED OFF LEDON LED OFF

®

0 5s 10s 20s
(D Opening after 10 seconds and before the 20 second limit: reset the hour counter dA (not the active
alarms); red LED flashing awaiting the opening of the contact. Opening after 20 seconds: operation cancel-
led.
(2 Red LED on steady.

OFF|

Terminal M2.7 can be used to reset the active alarms, but not delete the alarm log. The alarm log can be
deleted via network (see below) or from the CPY terminal (CPYTERMOQO).

Reset via network

Reset alarms and alarm log: write bit 0 of integer variable 162 to 1 to delete the alarm log; the active alarms
are not reset. Write bit 4 of integer variable 162 to 1 to delete the active alarms; the alarm log is not reset.
Reset cylinder hour counter: write bit 1 of integer variable 162 to 1 to reset the hour counter dA. Counter
db cannot be reset.

Reset from CPY terminal (parameter ‘dA’)
See the chapter on the CPY terminal.
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Initial pre-wash of the lines and the cylinder

This procedure is used to clean the water lines and the cylinder, above all after having completed the water
connections and/or replaced the cylinder. The cylinder is filled (with the contactor closed) and emptied 3
times to remove any impurities in the hoses and in the cylinder.

The pre-washing of the lines and the cylinder can be performed at any time, via terminal M2.7 or the
network.

Pre-wash via terminal M2.7: 1) turn the CPY board off; 2) short-circuit M2.7 with M2.5; 3) switch the CPY
board on; 4) start the pre-wash.

Pre-wash via network: write bit 3 of integer variable 162 to 1.

Reset and pre-wash from the CPY terminal
See the chapter on the CPY terminal.

Description of alarms CY and Mn

The CPY board has a pre-alarm (warning) and a maintenance alarm with shutdown, set respectively to 3000
and a 4500 hours:

- the warning (no shutdown, CY) recalls the attention of the operator to the need to carry out the periodi-
cal check of the cylinder, by the flashing of the red LED (7 fast flashes) and the intermittent activation of the
alarm relay (activated intermittently if no other warnings or alarms are active);

- the alarm (shutdown, Mn) obliges the operator to check and, if necessary, replace the cylinder after 4500
operating hours from the last maintenance operation (8 fast flashes of the red LED and alarm relay on
steady; the warning is shown for 50% of 'bb"hours before shutdown.

These signals have been introduced to prevent a lack of maintenance on the cylinders from damaging the
units.

Both the warning and the alarm can be reset by setting the hour counter to zero.

The enabling/disabling of the function and the setting of the timeouts at 3000 and 4500 hours can usually
be performed from the terminal or via network, by modifying parameter 'bb’; the warning is generated
after'bb’hours, the shutdown alarm after“1.5x bb"hours.

Displaying the software release

1) on power-up:
a) flashes of the yellow and red LEDs (see below)
b) the display shows "rel. x.y" (e.g. rel. 1.0)
2) during operation
a) display: from the main screen, press ESC and UP at the same time
b) via network using integer variable 81. Format “## = #.#" (e.g. 13 = release 1.3)"

Flashes of yellow and red LED to display the software release

With the CPY board off:

a) Switch the CPY board on;

b) The green LED comes on, indicating that the board is powered;

) Count the number of flashes of the yellow LED (e.g. 1 flash);

d) Count the number of flashes of the red LED (e.g. 7 flashes). The count ends when the 3 LEDs come on
together.

In the example, the software release is 1.7.

Operating principle

Immersed electrode humidifiers manufacture steam by boiling the water contained inside the cylinder.
The heat required to boil the water is produced by passing an electrical current through the cylinder. This is
done by applying a voltage to the electrodes immersed in the water.

Initially, when the cylinder is new or has just been cleaned, the current depends almost exclusively on the
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type of supply water: the more salts in the water, the higher the current, and the required steam produc-
tion is achieved quicker. Over time the salt deposits in the cylinder increase (these do not evaporate with
the water), helping achieve the rated production. In steady operation, the level of production required is
maintained automatically by controlling the current input, adjusting the level of water in the cylinder.

The salts that deposit over time cause the progressive depletion of the cylinder. To avoid excessive accumu-
lation, the humidifier automatically drains and replenishes a certain quantity of water at set intervals.

ON/OFF control

The action is all or nothing, activated by an external contact that consequently determines the control set
point and differential.

The external contact may be a humidistat, whose status determines the operation of the humidifier:

- contact closed: the humidifier produces steam if the remote ON/OFF contact is also closed;

- contact open: the production of steam ends.

Proportional control

The production of steam is proportional to the value of a signal“Y"from an external device. The type of
signal can be selected between the following standards: 0 to 10 Vdc, 2 to 10 Vdc, 0 to 20 mA, 4 to 20 mA.
The entire range is indicated as the proportional band. The maximum production of the humidifier, corre-
sponding to the value maximum of the external signal, can be set from 20% to 100% of the rated value of
the humidifier (parameter PO).

The minimum production has an activation hysteresis, hy, equal to 5% of the proportional band of the
external signal "Y” (hy=5%, non-modifiable).

Produzione di vapore
Steam production

A
Pmax |-
PO hy
Lhy  hy
Pmin [ ____ ‘ ‘
A
OFF ON
 / Y.
PB Banda proporzionale/ Proportional band

Supply water conductivity

Conductivity measurement and alarms.
The conductivity of the supply water is measured by the conductivity meter when the fill solenoid valve is
opened (max value measurable 2000 uS/cm).

Two programmable alarm thresholds are available:

« b5:warning threshold (signal only without activating the alarm relay, automatic reset when the condition
is no longer present);

- b6: alarm threshold (unit shutdown with activation of the alarm relay).

The alarm is activated when the reading exceeds one of the two thresholds continuously for 60 minutes, or
alternatively instantly if the value read is 3 times higher than the threshold.
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Drain to dilute

The humidifier automatically drains and replaces some of the water contained in the cylinder, to prevent an
excessive concentration of salts following the evaporation process.

The drain pump is opened for a set time whenever the conductivity exceeds the maximum limit; this situa-
tion is measured indirectly by evaluating the evaporation speed.

During the automatic draining phase, the electrodes are off, so as to prevent the drain water from carrying
current (the display shows ‘dr’).

Manual calibration of the drain to dilute cycles

The drain to dilute cycles are performed automatically so as to manage the concentration of mineral salts

contained in the cylinder (internal concentration):

a) if the internal concentration is too high, phenomena will arise such as foam, corrosion of the electro-
des and electric discharges between the electrodes through the water;

b) sif the internal concentration is too low the humidifier will be slow in following variations in the
demand for steam production.

CPY performs the drain to dilute cycles so as to maintain an optimum internal concentration.

The production of steam increases the concentration of salts in the water inside the cylinder, as the water

evaporates without carrying away the salts: with the drain to dilute cycles, CPY can return the internal con-

centration to the optimum values, as during each drain cycle some of the water in the cylinder is replaced
with mains water, thus diluting the water inside the cylinder.

The algorithm on the CPY is suitable for almost all types of water available around the world; nonetheless,

in some cases the drain to dilute cycles may need to be calibrated manually.

Manual calibration is necessary if CPY cannot correct/eliminate the following phenomena: foam, corrosion

of the electrodes, discharges between the electrodes through the water. It is recommended to wait a few

hours from such phenomena occur before performing the manual calibration procedure, so as to allow

CPY to act independently, unless the safety of people, animals and things is endangered.

The manual calibration should be performed by firstly increasing the frequency of the drain to dilute cycles

and, only if this is not sufficient, by also increasing the duration of the cycles. Each drain cycle, in fact, affects

the production of steam and reduces the efficiency of humidity control, as:
if the contactor is open during the drain cycle, steam production stops for the entire drain time;

- during the next fill cycle, the mains water added reduces the water temperature inside the cylinder, thus
further decreasing steam production. This effect occurs even if the contactor is closed during the drain
cycle (see parameter b1 regarding drain with/without power to the electrodes).

Itis clear that, from the point of view of humidity control, it is preferable to have more frequent yet shorter

drain cycles.

The calibration can be performed using the following settings:

1. frequency of the drain cycles: parameter b8 (this can be set via network or from the display);

2. duration of the drain cycles: parameter b9 (this can be set via network or from the display);

The manual calibration procedure, explained in detail in the following sections, is a process that occurs

slowly because the effects of the changes to the frequency and/or the duration of the drain to dilute cycles

take time to be seen. Phenomena such as foam, corrosion and electrical discharges through the water
cannot be resolved in a short time: the manual calibration procedure should be performed with care and
patience.

b8 and b9 can be used to set the frequency and the duration of the drain to dilute cycles respectively:

- increasing b8 decreases the frequency of the drain cycles and vice-versa;
increasing b9 increases the duration of the drain cycles and vice-versa.

b8 and b9 can be set via network or on the terminal
b8: range 50%-200%, default 100%;

- b9: range 50%-200%, default 100%.

The recommended calibration procedure is described below. Always wait a couple of a drain to dilute

cycles after each change to monitor the effect:

1. Set b8 = 110%b9: range 50%-200%, default 100%.
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2.Increase b8 in steps of 10% (maximum value 200%)
3. Wait a couple of a drain to dilute cycles:
a) if the phenomena disappear, stop here;
- b) otherwise if:
b8 < 200% , repeat from step 2)
b8 = 200% (maximum), continue on as below

4.1f b9 < 200%, increase b9 in steps of 10% (maximum value 200%) and repeat from step 1)

The calibration procedure is explained schematically below:

CAREL parameter b8:
increase frequency of drain to dilute cycles

CAREL parameter b9
increase duration of drain to dilute cycles

100%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
- problems resolved — end
+ problems still occurring — continue on below

100%

110%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
+ problems resolved — end
problems still occurring — continue on below

100%

120%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
+ problems resolved — end
- problems still occurring — continue on below

100%

200%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
+ problems resolved — end
problems still occurring — continue on below

100%

100%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
+ problems resolved — end
+ problems still occurring — continue on below

110%

110%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
- problems resolved — end
- problems still occurring — continue on below

110%

200%
Wait a couple of a drain to dilute cycles (may take up to 30 min):
+ problems resolved — end
problems still occurring — continue on below

200%

If the problem persists, contact your nearest CAREL representative or service@carel.com

23

+040000030 rel. 1.0 - 11.02.2008



CAREL | ENG 4

Drain due to inactivity

If the humidifier does not operate for an extended time (it remains on but does not produce steam), the
water in the cylinder is drained automatically, to avoid stagnation and hygiene risks. The inactivity time is
set using parameter “bF” (default 3 days).

The function can be disabled by setting parameter b1

Powered draining
When running an automatic drain cycle due to excessive salt, the electrodes are not powered and the pro-
duction of steam is thus reduced. To keep the electrodes powered during the drain cycle set parameter b1.

Draining due to a significant reduction in the request for production

In the event of a significant reduction in the request for steam production, the humidifier, rather than
wait for the level of water (and thus the production) to decrease due to the effect of the production itself,
performs a drain cycle. The reduction in the request for steam production is considered significant if the
current is 33% higher than that relating to the requested level. This function can be disabled. Set parame-
terb]

Periodical drain

When using water rich in substances such as humus and lime, a periodical drain cycle should be set for the
cylinder to avoid accumulating residues.

To enable the periodical drain, set parameter b1 bit7=1.

In this way, every 24 h the humidifier will drain all the stagnant water in the cylinder, and the display will
show code "dP” (periodical drain).

If the periodical drain is enabled, the number of hours between two periodical drain cycles can be set
using parameter “bE".

Automatic insufficient supply water management

The humidifier checks whether there is no supply water (or the flow-rate of supply water is too low), by
controlling if the current at the electrodes increases after opening the fill solenoid valve.
In this case, the humidifier:
- displays alarm “EF”
activates the alarm relay,
- opens the contactor and closes the fill solenoid valve for 10 minutes.
After the 10 minutes, the fill solenoid valve is opened, the contactor closed and the phase current measu-
red: if it increases the alarm is deactivated, otherwise the procedure is repeated.
Note: the alarm is reset automatically and is managed according to the procedure described above.

Alarm relay switching

Once the operating hours corresponding to the cylinder maintenance request have been reached (“CY”
alarms), the alarm relay (if there are no other alarms active) will switch for 10 seconds every 12 hours, until
reaching the “Mn"alarm.

This function is activated using parameter b1; normally disabled.

Management of high level and foam

When water or foam activate the high level sensor, the CPY board runs a partial drain cycle, after which it
attempts to guarantee the steam demand by concentrating the water at the new level, lower than before
the drain cycle.

Before reaching demand, production at the level lower is called “reduced production”.

If the high level sensor is activated too frequently by foam, the CPY board runs a number of partial drain
cycles followed from fill cycles with mains water so as to reduce the concentration of substances that ge-

nerate the foam and thus eliminate it. If the partial drain cycles do not manage to eliminate the foam, the
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CPY completely drains the cylinder and production restarts with an empty cylinder.

Chattering of the drain valve during the fill cycles (not available with drain pump)

The chattering of the drain valve during the fill cycle is aimed at eliminating any leaks through the drain
due to residual lime scale that keeps the drain valve partially open (KUE*R*-KUE*3* only).

During the fill cycle, if the current does not reach the desired value in a certain time, the CPY board
assumes there is a leak through the drain (which would in fact cause a slow increase in the current): as a
consequence, the drain valve is opened/closed 5 times in rapid succession (chattering) so as to eliminate
any debris that keeps the drain valve open.

This operation is performed only once during the full cycle: when the chattering is terminated, if the cur-
rent still does not reach the desired value within the timeout, the automatic management of supply water
interruption procedure is started.

This function is only available for the KUE with drain valves and not for the models with drain pump: chat-
tering, in fact, is not allowed for the pump and, in addition, the use of the pump and of the drain column

together prevent leaks through the drain due to residual lime scale.

Current limits for the electrodes: with & without current peaks in the first 20s after
the contactor closes

1. param. b2=0 (default): phase current limits without current peaks in the first 20s after the contactor

closes
Amps

2xlnom |— @
1.7xInom fre===== @

1.3xInom

0 0,5s 20s 60s @

® Peak: 2 brief flashes of red LED (EH); shutdown
@ No peak
Peak: 5 second discharge; max 5 drain cycles in the same evaporation cycle > automatic restart, otherwise
2 brief flashes of red LED (EH) and shutdown
(® Contactor closing time

2. param. b2=0 (default): phase current limits with current peaks in the first 20s after the contactor closes.
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Amps

2X Lnom ( : ) Q
17x Lnom  freeees
1.5x Liom
1.3x Liom

® Peak: 2 brief flashes of red LED (EH); shutdown
ORP: peak: 10 second discharge; automatic restart
® 2nd peak: 30 second discharge, 2 brief flashes of red LED (EH); shutdown

® Max. value: 5 seconds discharge; max 5 drain cycles in the same evaporation cycle > automatic restart,
otherwise 2 brief flashes of red LED (EH) and shutdown

® Contactor closing time

Current limits for the electrodes: with & without current peaks in the first 20s after
the contactor closes

3. Param. b2>0:

Amps

1.3x Tnom

©

0

@ Peak: 5 second discharge; max. 5 drain cycles in the same evaporation cycle > automatic restart, otherwi-
se 2 brief flashes of red LED (EH) and shutdown
® Contactor closing time
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9. TECHNICAL SPECIFICATIONS

Power supply: 24 Vac, from -15 % to +10 %, 50/60 Hz (protect with a 1 A fast-blow fuse, installer's
responsibility, to be connected in series with terminal M8.1)
Power input: 10 VA (not including utilities) — 105 VA max. (including utilities)

Inputs and outputs: | see electrical connections
Operating condi- 0T60 °C; <90% rH non-condensing

tions:

Storage conditions:  |[-10T70 °C; <90% rH non-condensing
Environmental class 2

pollution:

External TAM code 09C412A017 / 09C565A042
Software class class A

Type of action 1.C-1Y

Assembly DIN rail

Class accordingto | double insulation
protection against
electric shock

10. ALARMS

Alarm diagram (red LED) “short flashes”

ALLARME 0N
NESSUNO
OFF
ON 1 1 1 1 7 1 1 time
1 flash 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ
OFF
: time
ON 12 12 12 12 12 12
2flashes 3s ”ﬂ 3s ”ﬂ 3s ”ﬂ 3s ”ﬂ 3s
OFF T
' ' time
ON 1 5 9 1 5 9 1 5 9
9 flashes 3s 3s
OFF
I<1—S>: time
Alarm diagram (red LED) “long flashes”
ALLARME 0N
NESSUNO
OFF
ON 1 1 1 1 1 1 1 time
1 flash 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ 3s ﬂ
OFF
time
ON 2 12 12 12 12 12
2 flashes 3s ”ﬂ 35 ”ﬂ 35 ”ﬂ 3s ”ﬂ 3s
OFF T
' ' time
ON 1 5 9 1 5 9 1 5 9
9 flashes 3s 3s
OFF
LA time
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CAREL SpA.

Via dell'Industria, 11 - 35020 Brugine - Padova (ltaly)
Tel. (+39) 049.9716611 - Fax (+39) 049.9716600
e-mail: carel@carel.com - www.carel.com

Agenzia/Agency:
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